Electronic Version 
Stylesheet Version vl.1.1 

Description 



THIN WALL INJECTION WITH IN-MOLD 

DISPLACEMENT 

Background of Invention 

[0001] The present invention relates to tlie injection molding of 
plastic products, particularly thin walled plastic products. 

[0002] The manufacture of plastic products and components by 
injection molding techniques is common today. Plastic 
products and plastic components constitute a major part 
of numerous consumer products in common use, includ- 
ing houseware products, components for vehicles, sports 
and leisure products, and the like. The large size of many 
components, however, as well as complex exterior config- 
urations, often causes difficulties in the injection molding 
process. Common problems include warpage, shrinkage, 
non-uniform color, sink marks, and knit line issues. 

[0003] Also, in efforts to reduce material costs and increase pro- 
duction, particularly relative to plastic products which are 
made in large quantities, efforts have been made to re- 



duce the wall thicknesses wherever possible. Thinner walls 
result in the use of less plastic material which can result in 
significant savings. Material costs are often the largest 
part of the cost of plastic injection molded parts and 
components. Also, the thinner the plastic parts, the faster 
the cooling time and thus the faster the cycle time. This 
results in increased production over a given time period, 
also resulting in decreased manufacturing costs. 
[0004] The efforts to reduce the thickness of walls and other 
portions of plastic injection molded components, how- 
ever, have often not been satisfactory. One or more of the 
common problems mentioned above often result from 
these attempts. Thus, there is a need for improved manu- 
facturing and processing techniques in the plastic injec- 
tion molding field for producing parts and components 
which have thin wall sections, as well as a need for an im- 
proved process and system for creating thinner wall sec- 
tions on existing plastic products. 
Summary of Invention 

[0005] It is an object of the present invention to provide an im- 
proved process and system for the manufacture of plastic 
injection molded parts and components. It is another ob- 
ject of the present invention to provide a commercially ac- 



ceptable plastic injection molded manufacturing process 
and system which can produce products or portions of 
products which have thinner walls. 

[0006] It is a further object of the present invention to provide an 
improved plastic injection molding process and system 
which reduces the expense of existing processes and sys- 
tems. It is an additional object of the present invention to 
provide a plastic injection molding process and system 
which has improved efficiency and economy. 

[0007] It is a still further object of the present invention to pro- 
vide a plastic injection molding process and system which 
creates thin-walled parts and components without experi- 
encing the common problems which typically affect such 
processes and systems. 

[0008] These objects are achieved by the present invention which 
overcomes the problems commonly experienced with 
present systems and processes which attempt to manu- 
facture plastic injection molded parts with thin wall sec- 
tions. In accordance with a preferred embodiment of the 
invention, a mold is provided with a cavity in the size and 
shape of the final product. A moveable plunger or piston 
member is provided in one of the mold halves and oper- 
ated to narrow the plastic part at substantial portions of 



its area. Preferably, the molded product has a thinner wall 

portion over 70-75% or more of its total surface area. 

[0009] In alternate embodiments, two or more piston members 

could be provided which could form thin areas in separate 

or contiguous areas. In addition, opposed piston members 

in both halves of the mold could be provided. 
Brief Description of Drawings 

[0010] FIGURE 1 is a schematic drawing of a door panel which 
can be made with the present invention. 

[0011] FIGURE 2 is a cross-section taken along line 2-2 in Figure 
1 and in the direction of the arrows. 

[0012] FIGURE 3 is a schematic diagram illustrating an embodi- 
ment of the present invention. 

[0013] FIGURE 4 is a schematic diagram illustrating a step in the 
process in the use of an embodiment of the present in- 
vention. 

[0014] FIGURE 5 is a schematic diagram illustrating another em- 
bodiment of the present invention. 

[0015] FIGURE 6 is a flow diagram illustrating the basic steps of a 
process utilizing one embodiment of the present inven- 
tion. 

[0016] FIGURE 7 illustrates a possible use of the present inven- 
tion for an actual door panel. 



[0017] FIGURES 8 and 9 disclose alternate embodiments of the 

invention. 
Detailed Description 

[0018] The present invention has particular use in providing thin 
wall sections or portions of plastic injection molding 
products. The manufacture of plastic parts and compo- 
nents is in common use today and significant savings can 
be created, particularly in large volume production, if the 
walls or portions of the products can be made thinner, 
thus utilizing less plastic material and decreasing the cy- 
cle time. The cost of the plastic material is often one of 
the largest costs, if not the largest cost, in the production 
of plastic parts and components. For example, a savings 
and material cost on the order of 10 cents per part rela- 
tive to parts which are produced on the order of several 
hundred thousand a year could result in a savings of over 
a million dollars a year alone, simply by reducing the 
thickness of one or more portions of the parts. 

[0019] One preferred use of the present invention is in the pro- 
duction of plastic interior door panels for automobiles and 
other vehicles. A schematic diagram of an interior door 
panel of that type is shown schematically in Figure 1 and 
indicated generally by the reference numeral 10. It is ap- 



parent, however, that the present invention can be used 
with any type of component or product which is manufac- 
tured using plastic injection molding techniques and is 
not limited to door panels or other components for the 
automobile industry. 
[0020] Also, the preferred plastic material for producing interior 
door panels today is polypropylene. The present invention 
thus has particular use with the manufacture of plastic 
parts and components from that material. However, it is 
also to be understood that the present invention is not 
limited to the use of polypropylene, but can be used with 
all types and kinds of plastic materials which are in use 
today. 

[0021] In the door panel 10 shown in Figure 1, the area or por- 
tion which is to be manufactured having a thinner wall 
section or sections is indicated by the reference numeral 
12. The remainder of the door panel which has a thicker 
wall thickness is indicated by the reference numeral 14. 
The reference numerals 16 and 18 refer to areas in the 
door panel which are used for arm rests, door latches, 
window latches, and the like. 

[0022] Also, the thin wall area 12, as shown in Figure 1, is only 
shown schematically in relative size. In actual production. 



the portion of the door panel or other product which can 
have a thin wall portion in accordance with the present in- 
vention can be 70-75 percent or more of the total surface 
area of the part or component. In this regard, a proposed 
thin wall area 112 on the outline of an actual door panel 
100 is shown in Figure 7. Also indicated in Figure 7 are 
the remaining original thickness areas 114 of the door 
panel, along with thicker areas for an arm rest 116 and 
door latches 118. 

[0023] Figure 2 is a cross-section of the schematic door panel 10 
as shown in Figure 1. The door panel in Figure 2 has a 
thickness Tl in the thicker areas and a thickness T2 in the 
thinner areas 12. In some door panels manufactured to- 
day, the thickness Tl is on the order of 3 millimeters, 
while with the present invention, the thinner area 12 hav- 
ing dimension T2 is preferably 2.5 millimeters or less. 

[0024] Using present techniques for attempting to reduce the 

portions of plastic products to make wall sections or por- 
tions on the order of 2.5 millimeters thickness or less, the 
processes typically cause significant stress in the parts 
making them commercially unacceptable for large scale 
production. Also, these attempts have created color issues 
in the manufactured parts, with the color not being uni- 



form throughout. Further, the knit lines where the injected 
plastic flows meet within the mold cavity have not been of 
sufficient commercial quality. Areas in which knit lines are 
often unacceptable with present commercial products are 
indicated by the reference letter A in Figure 1. 

[0025] vvith use of the present invention, the plastic parts and 

components are also lighter in weight, making them eas- 
ier to handle, both manually and automatically, in the 
production process. Also, portions of the thinner areas 12 
in the door panel can be covered with carpeting or other 
decorative trim and components. 

[0026] Tvvo of the steps in the process according to a preferred 
embodiment of the present invention are shown in Figures 
3 and 4. In this embodiment, a plunger or piston member 
30 is positioned in the mold cavity member 32 of a mold 
25. The mold cavity 28 in which the plastic part or com- 
ponent is formed is positioned in the mold core member 
34 of the mold 25. The walls of the mold cavity 28, such 
as wall 46, are typically textured in order to provide an 
aesthetic textured surface to the final molded part. 

[0027] As shown in Figure 3, the piston member 30 is in its re- 
tracted position in a bore or cavity 36 when the injection 
molding process is initiated. Plastic material 40 is injected 



into the mold cavity from an injection molding machine 
which is schematically shown by Box No. 42. Also as 
shown in Figure 3, less than 100 percent of the mold cav- 
ity 28 is filled with plastic material during the plastic in- 
jection process. (This is commonly called a "short shot" 
process.) This leaves areas which are schematically shown 
by reference numerals 44 and 46 as voids to be filled later 
in the process by movement of the plunger 30. 

[0028] The location for the injection of the plastic material into 
the mold cavity is typically a matter of choice to the 
molder or mold maker. For example, the plastic material 
could also be injected into the mold cavity through sprue 
areas 50A and/or SOB from sources 52A and/or 52B, re- 
spectively, as shown in phantom lines in Figure 3. The 
plastic material could also be injected into the mold cavity 
28 through the mold cavity member 32 (not shown) rather 
than the mold core member 34 as shown in Figure 3. An- 
other possible injection site for the plastic material would 
be to locate the sprue in a non-moveable area of the part, 
such as the area 18. 

[0029] Once the requisite quantity of plastic material has been 

injected into the mold cavity, or substantially injected into 
the mold cavity, the piston or plunger member 30 is 



moved to the position as shown in Figure 4. l\/lovement of 
the plunger 30 can be done in any conventional manner, 
such as with a hydraulic, pneumatic, electrical system, 
mechanically by the press, or the like. In this regard, the 
mechanism for movement of the plunger or piston mem- 
ber 30 is shown schematically by reference numeral 50 in 
Figures 3 and 4. 

[0030] |\/iovement of the plunger member 30 to the position 

shown in Figure 4 fills out the mold cavity 28 completely 
with plastic material and also packs the plastic material in 
the mold cavity. The plastic material can also be packed in 
the mold by conventional methods. 

[0031] It is to be understood that the degree of movement of the 
plunger/piston member 30 in Figures 3 and 4 is only 
shown schematically. In actual practice, the amount of 
movement of the plunger member is typically on the order 
of 0.5-0.7 millimeters. In this regard, as mentioned 
above, a decrease in the thickness of an interior door 
panel component for an automobile or other vehicle from 
3 millimeters to 2.5 millimeters can create a substantial 
savings in material cost when it is considered that hun- 
dreds of thousands of door panels can be produced on an 
annual basis utilizing this process. 



[0032] Another embodiment illustrating use of the present inven- 
tion is shown in Figure 5. This embodiment is referred to 
generally by the reference numeral 60. The mold 62 has a 
core mold member 64 and a cavity mold member 66. The 
mold cavity in which the part is formed is referred to as 
reference numeral 68. The piston or plunger member 70 
is positioned in the mold cavity member 66 and is illus- 
trated as being operated by a plurality of actuation mem- 
bers 72A, 72B and 72C. The movement of the piston 
member 70 is the same as the movement of the piston 
member 30 as described above, with similar actuation 
mechanisms and results. 

[0033] Although the embodiments shown herein utilize a plunger 
or piston member to form the thin wall sections, it is also 
possible within the scope of the invention to use other 
mechanisms for accomplishing that same result, such as a 
molding press. 

[0034] Figure 6 is a flow diagram setting forth the primary steps 
in a process in accordance with the present invention. The 
process is generally indicated by the reference numeral 
80. Once the mold is closed, 82, a quantity of plastic ma- 
terial is injected into the mold cavity. This is shown in Box 
84. As indicated above, the quantity of plastic material is 



less than the 100 percent necessary to fill the entire mold 
cavity, with the amount being determined on a case- 
by-case basis. Thereafter, once the quantity of plastic 
material has been injected into the mold cavity, or when 
substantially all of the plastic material has been injected 
into the mold cavity, the plunger/piston member is moved 
from its rest position in order to form the thin wall por- 
tions or areas of the product. This is shown in Box 86. In 
this regard, although it is possible to move the plunger/ 
piston member prior to completion of the injection of the 
plastic material, it is preferred to first inject all of the req- 
uisite quantity of plastic material into the mold cavity be- 
fore the plunger member is moved. It is also possible to 
have a slight delay, or a predetermined time delay, follow- 
ing injection of the plastic material into the mold cavity 
before the plunger/piston member is moved from its rest 
position. 

[0035] It is also possible to vary the speed of the movement of 
the plunger/piston member in the mold. The speed of the 
movement of the plunger/piston member can be depen- 
dent upon many factors, including the type of plastic ma- 
terial utilized, the time delay between injection of the 
plastic material and movement of the piston member, and 



the resultant commercial quality of the resultant parts or 
components. The speed of the plunger/piston member 
can be determined on a case-by-case basis. 

[0036] Thereafter, the plastic material forming the molded part is 
allowed to cool and solidify sufficiently in order for the 
part to be ejected from the mold cavity. This is shown in 
Box 88. Thereafter, the mold is opened and the part is 
ejected 90. The ejection is typically aided by the use of 
one or more ejector pins (not shown). Subsequently, the 
mold is closed and the cycle is repeated. 

[0037] In alternate embodiments, two or more plunger members 
could be provided in the mold. The plunger or piston 
members could be positioned in the mold in order to pro- 
vide thinner wall sections at separated or contiguous ar- 
eas. Plunger or piston members could also be positioned 
in both mold halves which could provide thinner wall sec- 
tions in separate areas or in the same area opposed to 
one another. Any combinations of plunger or piston 
members in the same and/or opposed mold halves could 
be provided. 

[0038] Examples of some of these alternate embodiments are 
shown in Figures 8 and 9. In Figure 8, the mold 150 has 
two mold members 152 and 154. The mold cavity 156 is 



formed in one of the mold members in tlie sliape of the 
plastic part to be produced. The injection of plastic mate- 
rial 158, which preferably is a short shot, fills or substan- 
tially fills the mold cavity 156. A plurality of piston mem- 
bers 160, 162 (only two of which are shown for illustrative 
purposes) are utilized to thin out the plastic material in 
areas or sections 161 and 163 in the mold cavity. The op- 
eration of piston members 160, 162 is the same as the 
operation of piston members 50 and 72A-C described 
above. This embodiment could be utilized, for example, 
where it is mechanically or physically difficult to provide a 
single piston member to cover all of the areas to be 
thinned out, or where it is necessary to maintain a thicker 
area (such as area 164) to act as a stiffening rib or the like 
on the part. 

[0039] In Figure 9, another piston member 170 is provided which 
is positioned in an opposed relationship to one of the 
other piston members (such as piston member 160") in 
the opposite mold member. This embodiment provides a 
plastic part which has a thinner area 161' which is slightly 
recessed on both sides of the part. 

[0040] While the invention has been described in connection with 
one or more embodiments, it is to be understood that the 



specific meclianisms, processes and procedures wliich 
have been described are merely illustrative of the princi- 
ples of the invention, numerous modifications may be 
made to the methods and apparatus described without 
departing from the spirit and scope of the invention as 
defined by the appended claims. 



